Biological activity of synthetic subunits of Streptococcus peptidoglycan. II. Relation of peptidoglycan subunits and analogues to fever effect and induction of tolerance.
A series of synthetic subunits and analogues of streptococcal peptidoglycan was prepared and used in fever and tolerance experiments on rabbits. The lengthening of the chain of the peptide moiety of peptidoglycan did not result in pyrogenic activity, except for hexapeptide. Attachment of the muramyl residue rendered the peptides pyrogenic. The activity of such materials varied in degree and was rather in an indirect relation to peptide chain length. A change in the configuration of C4-OH or C3-OR in the muramyl residue resulted in a profound decrease in pyrogenicity. No inhibitory effect of N-acetylmuramyl-D-alanyl-D-isoglutamine on muramyldipeptide (MDP) pyrogenicity could be demonstrated. Repeated administration of MDP resulted in the induction of tolerance to the pyrogenicity of this substance in rabbits. These animals were not tolerant to the pyrogenicity of peptidoglycan. Nontolerance was also observed in reciprocal experiments with these materials as well as in trials with hexapeptide and peptidoglycan given in either order. The data are consistent with the assumption that peptidoglycan contains more than one biologically active subunit. There is a structure-to-function relationship. The knowledge of the biological effects of the synthetic analogues is essential for the prospect of their use under model or human conditions.